Appendix A: The Model (uavmodel 01 11 06)

(clear-all)
(pmreset)
(1 oad- nodel "act2uav_6_nov.cl")

(sgp

cer t ;; enabl e randomess

vt ;; verbose

resc t ;; enabl e subsynbolic conputation
)
(pmset-parans :real-time nil :show focus t)

(chunk-type fly-aircraft state indicator current-value current-airspeed
desi red- ai rspeed max-desired-airspeed nin-desired-airspeed previous-
airspeed current-altitude desired-altitude max-desired-altitude m n-
desired-altitude current-headi ng desired-heading drifting heading-
deviation current-vertical - speed)

(chunk-type nmodify control direction magnitude)

(chunk-type instrument nane | ocation val ue)

(chunk-type deviation-fact current-headi ng desired-headi ng devi ati on)

(add-dm

(goal isa fly-aircraft current-value nil current-airspeed 70 previous-
ai rspeed 67 desired-airspeed 62 max-desired-airspeed 63 m n-desired-
airspeed 61 current-altitude 15000 desired-altitude 15000 nmex-desired-
altitude 15010 mi n-desired-altitude 14990 current-headi ng 360 desired-
headi ng 360 current-vertical -speed 0)

(headi ng-indicator | SA instrunment | ocation heading-1oc name hdg-

i ndi cator value nil)

(headi ng-1oc | SA visual -1ocation screen-x 325 screen-y 200)

(altitude-indicator | SA instrunent |ocation altitude-loc nane alt-

i ndi cator value nil)

(altitude-1loc | SA visual -l1ocation screen-x 550 screen-y 200)

(airspeed-indicator I SA instrument |ocation speed-|loc nanme airspd-

i ndi cator value nil)

(speed-1oc | SA visual -l1ocation screen-x 180 screen-y 200)

(vertical -speed-indicator | SA instrunent |ocation VSI-|loc nane vert-
speed-indi cator value nil)

(VSI-loc I SA visual -l1ocation screen-x 400 screen-y 200)
(bank- angl e-i ndi cator | SA instrunent |ocation bank-angle-loc nanme
bank-indi cator value nil)

(bank-angl e-1oc | SA visual -1 ocation screen-x 400 screen-y 400)
(left-deviation-1 isa deviation-fact desired-heading 360 current-
headi ng 359 devi ation 1)

(left-deviation-2 isa deviation-fact desired-headi ng 360 current-
headi ng 358 devi ation 2)

(left-deviation-3 isa deviation-fact desired-heading 360 current-
headi ng 357 devi ation 3)

(left-deviation-4 isa deviation-fact desired-heading 360 current-
headi ng 356 devi ation 4)

(left-deviation-5 isa deviation-fact desired-heading 360 current-
headi ng 355 devi ation 5)



(left-deviation-6 isa deviation-fact

headi ng 354 devi ation 6)

(left-deviation-7 isa deviation-fact

headi ng 353 devi ation 7)

(left-deviation-8 isa deviation-fact

headi ng 352 devi ati on 8)

(left-deviation-9 isa deviation-fact

headi ng 351 devi ation 9)
(left-deviation-10 isa devi
headi ng 350 devi ation 10)
(left-deviation-11 isa devi
headi ng 349 deviation 11)
(left-deviation-12 isa dev
headi ng 348 devi ation 12)
(left-deviation-13 isa dev
headi ng 347 devi ation 13)
(left-deviation-14 isa devi
headi ng 346 devi ation 14)
(left-deviation-15 isa devi
headi ng 345 devi ation 15)
(left-deviation-16 isa devi
headi ng 344 devi ation 16)
(left-deviation-17 isa dev
headi ng 343 devi ation 17)
(left-deviation-18 isa dev
headi ng 342 devi ation 18)
(left-deviation-19 isa devi
headi ng 341 deviation 19)
(left-deviation-20 isa devi
headi ng 340 devi ation 20)

)

;» THESE PRODUCTI ONS SELECT

(p synch
=goal >
| SA fly-aircraft
state nil
==>
=goal >
state start
leval! (cycle)

)
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A UNI T TASK

(p just-flying-choose-headi ng

=goal >

| SA fly-aircraft

state start

==>

=goal >

state retrieve

i ndi cat or hdg-i ndi cat or

)

(p just-flying-choose-altitude

desi r ed- head
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)

(p

(p

(p

=goal >

| SA fly-aircraft

state start

==>

=goal >

state retrieve

i ndi cator alt-indicator

just-flying-choose-airspeed
=goal >

| SA fly-aircraft

state start

==>

=goal >

state retrieve

i ndi cator airspd-indicator

a single production for retrieving
i nfo. about an indicator (any indicator)
retrieve-indicator

=goal >

| SA fly-aircraft

state retrieve

i ndi cat or =i ndi cator

==>

=goal >

state find

+retrieval >

I SA instrunment

name =i ndi cat or

find-indi cator
=goal >

| SA fly-aircraft
state find
=retrieval >

| SA i nstrunent

| ocation =l oc

==>

+vi sual -| ocati on>
| SA visual -l ocation
near est =l oc
=goal >

state attend)

attend-i ndi cat or
=goal >

ISA fly-aircraft
state attend

=vi sual -| ocati on>

| SA visual -l ocation
=vi sual - st at e>

| SA nmodul e-state
nodal ity free



==>

+vi sual >

I SA vi sual - obj ect
screen-pos =visual -1ocation
=goal >

state encode

The BIND i s NECESSARY here for string to integer conversion
encode-i ndi cat or

=goal >

| SA fly-aircraft

state encode

=vi sual >

| SA text

val ue =current-val ue

==>

;;loutput! (=current-val ue)

; ;1 bind! =integer-value (parse-integer =current-val ue)
' bi nd! =i nteger-val ue (get-value =current-val ue)
=goal >

state conpare
current-val ue =integer-val ue

**%* PRODUCTI ONS FOR HEADI NG UNI T TASK ****
conpar e- headi ng- on- cour se

=goal >

| SA fly-aircraft

i ndi cat or hdg-i ndi cat or

state conpare

current-val ue =current-headi ng
desi red- headi ng =current-headi ng
==>

=goal >

state ni

current-headi ng =current-headi ng

)

conpar e- headi ng-drifting-right
=goal >

ISA fly-aircraft

i ndi cat or hdg-i ndi cat or

state conpare

current-val ue =current-headi ng
desi red- headi ng =desi r ed- headi ng
< current-val ue =desired-headi ng
< current-val ue 180

==>

=goal >

current-headi ng =current-headi ng
drifting right

state deviation

)

NOTE: When drifting right, can use current-headi ng
as the heading deviation, as long as it is <= 30



(p get-right-headi ng-deviation
=goal >
I SA fly-aircraft
i ndi cat or hdg-i ndi cat or
state deviation
drifting right
current-headi ng =current-headi ng
< current-headi ng 30
==>
=goal >
headi ng- devi ati on =current-headi ng
state retrieve
i ndi cat or bank-i ndi cat or)

;; When deviating to the left, can't use the

;; current heading as the headi ng deviation, but

;; rather than include a sub-nodel of nmulti-digit

;; subtraction (which we may want in the future)

7, we will make the sinplifying assunption that

;; experienced operators have chunks in nenory for the
;; magni tude of deviations to the left of O

(p conpare-heading-drifting-I|eft
=goal >
I SA fly-aircraft
i ndi cat or hdg-i ndi cat or
state compare
current-val ue =current-headi ng
desi red- headi ng =desi r ed- headi ng
< current-val ue =desired-headi ng
> current-val ue 180
==>
=goal >
current-headi ng =current-headi ng
drifting left
State devi ation
+retrieval >
| SA devi ation-fact
current-headi ng =current-headi ng
desi r ed- headi ng =desi r ed- headi ng)

(p get-Ileft-headi ng-deviation
=goal >
| SA fly-aircraft
i ndi cat or hdg-i ndi cat or
state deviation
drifting left
=retrieval >
| SA devi ati on-fact
devi ati on =devi ati on
==>
=goal >
headi ng- devi ati on =devi ati on
State retrieve
i ndi cat or bank-i ndi cat or)



(p

(p

(p

(p

at this point, the generic retrieve/attend/ encode

productions fire

conpar e- bank-wi t h-devi ati on-conti nue-| eft
=goal >

| SA fly-aircraft

drifting right

i ndi cat or bank-i ndi cat or

state compare

current-val ue =current-bank-angle
headi ng- devi ati on =devi ati on

<= headi ng-devi ati on =current-bank-angl e
==>

=goal >

state nil)

conpar e- bank-w t h-devi ati on-nore-| eft
=goal >

| SA fly-aircraft

drifting right

i ndi cat or bank-i ndi cat or

state conpare

current-val ue =current-bank-angl e
headi ng- devi ati on =devi ati on

> headi ng- devi ati on =current-bank-angl e
==>

=goal >

st at e change- headi ng-1 eft)

conpar e- bank-wi t h-devi ati on-conti nue-ri ght
=goal >

| SA fly-aircraft

drifting left

i ndi cat or bank-i ndi cat or

state conpare

current-val ue =current-bank-angle
headi ng- devi ati on =devi ati on

<= headi ng-devi ati on =current-bank-angl e
==>

=goal >

state nil)

conpar e- bank-w t h-devi ati on-nore-ri ght
=goal >

| SA fly-aircraft

drifting left

i ndi cat or bank-i ndi cat or

state conpare

current-val ue =current-bank-angl e
headi ng- devi ati on =devi ati on

> headi ng- devi ati on =current-bank-angl e
==>

=goal >

st at e change- headi ng-ri ght)

change- headi ng-ri ght
=goal >



(p

(p

(p

| SA fly-aircraft

stat e change- headi ng-ri ght

==>

leval !l (stick-action 'right 1)
=goal >

state nil)

change- headi ng- | ef t

=goal >

| SA fly-aircraft

state change- headi ng-1eft

==>

levall (stick-action 'left 1)
=goal >

state nil)

Still need to consider adding ..

(1) sensitivity to rate of inprovenent in the heading
(2) anticipation of conpletion of heading correction

(3) ability to adjust-and-rel ease the stick
**** PRODUCTI ONS FOR ALTI TUDE UNI T TASK ****

al titude-at-desired-nochange

=goal >

I SA fly-aircraft

i ndi cator alt-indicator

state conpare

current-value =current-altitude

max- desired-altitude =max-desired-altitude
m n-desired-altitude =m n-desired-altitude
<= current-val ue =max-desired-al titude

>= current-value =m n-desired-altitude

==>

=goal >

current-altitude =current-val ue

state ni

retrieve-indicator-vertical - speed- max
=goal >

ISA fly-aircraft

i ndi cator alt-indicator

state conpare

max- desired-al ti tude =max-desired-altitude
current-value =current-altitude

> current-val ue =max-desired-altitude
==>

=goal >

i ndi cat or vert-speed-indicator

state retrieve

current-altitude =current-altitude

retrieve-indicator-vertical -speed-nin
=goal >
| SA fly-aircraft



(p

(p

i ndi cator alt-indicator

state conpare

m n-desired-altitude =m n-desired-altitude
current-value =current-altitude

< current-value =m n-desired-altitude

==>

=goal >

i ndi cator vert-speed-indicator

state retri eve

current-altitude =current-altitude

At this point, the attend and encode productions

shoul d fire.
And that will bring us back to the altitude
conpari son again. .

IF altitude high and clinmbing or Ievel (VSI>=0),

THEN decrease altitude

conpar e- hi gh-al ti tude-and- VSI - decrease
=goal >

I SA fly-aircraft

i ndi cat or vert-speed-indicat or

state conpare

max- desi red-al ti tude =max-desired-altitude
> current-altitude =max-desired-altitude
current-val ue =verti cal - speed

>= current-value 0

==>

=goal >

state decrease-altitude

current-vertical -speed =vertical - speed

)

conpar e- hi gh-al ti tude-and- VSI - no- change
=goal >

| SA fly-aircraft

i ndi cator vert-speed-indicator

state conpare

max- desi red-al ti tude =max-desired-altitude
> current-altitude =nmax-desired-altitude
current-val ue =verti cal - speed

< current-value 0

==>

=goal >

state ni

current-vertical -speed =vertical - speed

)

conpare-| ow al titude-and-VSI-increase
=goal >

I SA fly-aircraft

i ndi cator vert-speed-indicator

state compare

m n-desired-altitude =m n-desired-altitude
< current-altitude =m n-desired-altitude
current-val ue =verti cal - speed



(p

(p

<= current-value 0

==>

=goal >

state increase-altitude
current-vertical -speed =vertical - speed

)

conpare-| owal titude-and-VSI - no- change
=goal >

| SA fly-aircraft

i ndi cator vert-speed-indicator

state conpare

m n-desired-altitude =m n-desired-altitude
< current-altitude =m n-desired-altitude
current-val ue =vertical - speed

> current-value 0

==>

=goal >

state ni

current-vertical -speed =vertical - speed

)

hi gh- and- sl ow decrease-al titude-stick

=goal >

ISA fly-aircraft

state decrease-altitude

current-altitude =current-altitude
current-vertical -speed =current-vertical - speed
desired-altitude =desired-altitude

m n- desi red- ai rspeed =mi n-desired-airspeed

< current-airspeed =m n-desired-airspeed

==>

leval! (stick-action-high-and-slow decrease-altitude 'forward

=current-altitude =desired-altitude =current-vertical - speed)

(p

=goal >
state nil)

hi gh- and-f ast-decrease-altitude-throttle-and-stick
=goal >

| SA fly-aircraft

state decrease-altitude

current-altitude =current-altitude
current-vertical -speed =current-vertical - speed
desired-altitude =desired-altitude

max- desi red- ai rspeed =max-desired-airspeed

> current-airspeed =max-desired-airspeed

==>

levall (throttle-action-high-and-fast-decrease-altitude 'decrease

=current-altitude =desired-altitude =current-vertical - speed)

leval! (stick-action-high-and-fast-decrease-altitude 'forward

=current-altitude =desired-altitude =current-vertical - speed)

(p

=goal >
state nil)

| ow- and-sl owi ncrease-altitude-throttle-and-stick
=goal >
| SA fly-aircraft



state increase-altitude

current-altitude =current-altitude

current-vertical -speed =current-vertical - speed

desired-altitude =desired-altitude

m n- desi red- ai rspeed =mni n-desired-airspeed

< current-airspeed =m n-desired-airspeed

==>

leval! (throttle-action-Iow and-slowincrease-altitude 'increase
=current-altitude =desired-altitude =current-vertical - speed)

leval! (stick-action-low and-slowincrease-altitude 'backward
=current-altitude =desired-altitude =current-vertical - speed)

=goal >

state nil)

(p I owand-fast-increase-altitude-stick

=goal >

I SA fly-aircraft

state increase-altitude

current-altitude =current-altitude

current-vertical -speed =current-vertical - speed

desired-altitude =desired-altitude

max- desi red- ai rspeed =max-desired-airspeed

> current-airspeed =nax-desired-airspeed

==>

leval! (stick-action-low and-fast-increase-altitude 'backward
=current-altitude =desired-altitude =current-vertical - speed)

=goal >

state nil)

;; NOTE THAT WE HAVE DOUBLED THE DENOM NATORS | N THE THROTTLE ACTI ONS
FOR " SPEED CORRECT" PRODUCTI ONS,
;7 I'N ORDER TO CUT THE MAGNI TUDE OF CHANGE | N HALF
(p hi gh-and-speed-correct-decrease-altitude-throttle-and-stick

=goal >

I SA fly-aircraft

state decrease-altitude

current-altitude =current-altitude

current-vertical -speed =current-vertical - speed

desired-altitude =desired-altitude

m n- desi red- ai rspeed =mni n-desired-airspeed

mex- desi red- ai rspeed =nax-desired-airspeed

<= current-airspeed =nmax-desired-airspeed

>= current-airspeed =m n-desired-airspeed

==>

leval! (throttle-action-high-and-correct-decrease-altitude 'decrease
=current-altitude =desired-altitude =current-vertical - speed)

leval !l (stick-action-high-and-correct-decrease-altitude 'forward
=current-altitude =desired-altitude =current-vertical - speed)

=goal >

state nil)

(p | owand-speed-correct-increase-altitude-throttle-and-stick
=goal >
| SA fly-aircraft
state increase-altitude
current-altitude =current-altitude
current-vertical -speed =current-vertical - speed



desired-altitude =desired-altitude

m n- desi red-ai rspeed =m n-desired-airspeed

max- desi red- ai rspeed =max-desired-airspeed

<= current-airspeed =max-desired-airspeed

>= current-airspeed =m n-desired-airspeed

==>

leval! (throttle-action-Ilow and-correct-increase-altitude 'increase
=current-altitude =desired-altitude =current-vertical - speed)

leval! (stick-action-low and-correct-increase-altitude 'backward
=current-altitude =desired-altitude =current-vertical - speed)

=goal >

state nil)

;7 WHY ARE THESE PRODUCTI ONS HERE?
(p do-nothing-increase-altitude

=goal >

| SA fly-aircraft

state increase-altitude

==>

=goal >

state nil)

(p do-nothi ng-decrease-altitude
=goal >
I SA fly-aircraft
state decrease-altitude
==>
=goal >
state nil)
| #

7, **** PRODUCTI ONS FOR Al RSPEED UNI T TASK ****

; |F speed is high and increasing or steady,
; THEN change the goal to decrease airspeed
(p conpare-airspeed-decrease

=goal >

| SA fly-aircraft

i ndi cat or airspd-indicator

state conpare

current-val ue =current-airspeed

max- desi red- ai rspeed =max-desired-airspeed

previ ous-ai rspeed =previous-airspeed

>= current-val ue =previous-airspeed

> current-val ue =max-desired-airspeed

==>

=goal >

state decrease-airspeed

current-airspeed =current-airspeed

previ ous-ai rspeed =current-airspeed

)

; | F speed is high and decreasing,

; THEN do not hi ng

(p conpare-hi gh-airspeed- no- change
=goal >



| SA fly-aircraft

i ndi cat or airspd-indicator

state conpare

current-val ue =current-airspeed

max- desi red- ai rspeed =max-desired-airspeed
previ ous- ai rspeed =previ ous-airspeed
< current-val ue =previ ous-airspeed

> current-val ue =max-desired-airspeed
==>

=goal >

state nil

current-airspeed =current-airspeed
previ ous-ai rspeed =current-airspeed

)

| F speed is | ow and decreasi ng or steady,
THEN change the goal to increase airspeed

(p conpare-airspeed-increase

(p

(p

=goal >

| SA fly-aircraft

i ndi cat or airspd-indicator

state conpare

current-val ue =current-airspeed
previ ous- ai rspeed =previ ous-airspeed
m n- desi red- ai rspeed =m n-desired-airspeed
<= current-val ue =previous-airspeed

< current-val ue =ni n-desired-airspeed
==>

=goal >

state increase-airspeed
current-airspeed =current-airspeed
previ ous- ai rspeed =current-airspeed

)

| F speed is | ow and i ncreasing,
THEN do not hi ng

conpar e-| ow- ai r speed- no- change

=goal >

| SA fly-aircraft

i ndi cat or airspd-indicator

state conpare

current-val ue =current-airspeed

m n- desi red-ai rspeed =m n-desired-airspeed
previ ous-ai rspeed =previous-airspeed
> current-val ue =previ ous-airspeed

< current-val ue =mni n-desired-airspeed
==>

=goal >

state nil

current-airspeed =current-airspeed
previ ous-ai rspeed =current-airspeed

)

conpar e- ai r speed- at - desi r ed- no- change
=goal >

| SA fly-aircraft

i ndi cat or airspd-indicator



state compare

current-val ue =current-airspeed

max- desi red- ai rspeed =max-desired-airspeed
m n- desi red- ai rspeed =mni n-desired-airspeed
<= current-val ue =max-desired-airspeed

>= current-val ue =m n-desired-airspeed

==>

=goal >

state ni

current-airspeed =current-airspeed

previ ous-ai rspeed =current-airspeed

(p sl ow and- hi gh-increase-airspeed-stick
=goal >
ISA fly-aircraft
state increase-airspeed
current-airspeed =current-airspeed
m n- desi red- ai rspeed =m n-desired-airspeed
desi red- ai rspeed =desired-airspeed
current-altitude =current-altitude
max- desired-al titude =nmax-desired-altitude
> current-altitude =max-desired-altitude
==>
loutput! (current-airspeed =current-airspeed)
loutput! (mn-desired-airspeed =ni n-desired-airspeed)
loutput! (current altitude =current-altitude)
loutput! (max-desired altitude =max-desired-altitude)
leval! (stick-action-slow and-high-increase-airspeed 'forward
=current-airspeed =desired-airspeed)
=goal >
state nil)

(p sl ow and-1 owincrease-airspeed-throttle-and-stick

=goal >

| SA fly-aircraft

state increase-airspeed

m n- desi red-ai rspeed =m n-desired-airspeed

current-airspeed =current-airspeed

desi red-ai rspeed =desired-airspeed

current-altitude =current-altitude

m n-desired-altitude =nmin-desired-altitude

< current-altitude =m n-desired-altitude

==>

loutput! (current airspeed =current-airspeed)

loutput! (mn desired airspeed =m n-desired-airspeed)

loutput! (current altitude =current-altitude)

loutput! (mn desired altitude =nmin-desired-altitude)

levall (throttle-action-slow and-|owincrease-airspeed 'increase
=current-airspeed =desired-airspeed)

leval! (stick-action-slow and-1ow-increase-airspeed 'backward
=current-airspeed =desired-airspeed)

=goal >

state nil)

(p sl owand-correct-increase-airspeed-throttle
=goal >



| SA fly-aircraft

state increase-airspeed

m n- desi red- ai rspeed =mi n-desired-airspeed

current-airspeed =current-airspeed

desi red-ai rspeed =desired-airspeed

current-altitude =current-altitude

max- desired-al titude =max-desired-altitude

m n-desired-altitude =nmin-desired-altitude

<= current-altitude =max-desired-altitude

>= current-altitude =min-desired-altitude

==>

loutput! (current-airspeed =current-airspeed)

loutput! (m n-desired-airspeed =m n-desired-airspeed)

loutput! (current altitude =current-altitude)

output! (max-desired altitude =max-desired-altitude)

loutput! (mn-desired altitude =m n-desired-altitude)

leval! (throttle-action-slow and-correct-increase-airspeed 'increase
=current-airspeed =desired-airspeed)

=goal >

state nil)

(p fast-and-correct-decrease-airspeed-throttle
=goal >
| SA fly-aircraft
state decrease-airspeed
max- desi red- ai rspeed =max-desired-airspeed
current-airspeed =current-airspeed
desi red-ai rspeed =desired-airspeed
current-altitude =current-altitude
max- desired-al titude =nmax-desired-altitude
m n-desired-altitude =min-desired-altitude
<= current-altitude =max-desired-altitude
>= current-altitude =nmin-desired-altitude
==>
loutput! (current-airspeed =current-airspeed)
loutput! (max-desired-airspeed =max-desired-airspeed)
loutput! (current-altitude =current-altitude)
loutput! (max-desired altitude =nax-desired-altitude)
loutput! (mn-desired altitude =nmin-desired-altitude)
leval !l (throttle-action-fast-and-correct-decrease-airspeed 'decrease
=current-airspeed =desired-airspeed)
=goal >
state nil)

#|
(p do-nothing-increase-airspeed
=goal >
| SA fly-aircraft
state increase-airspeed
==>
=goal >
state nil)
| #

(p fast-and-|ow decrease-airspeed-stick
=goal >



| SA fly-aircraft

state decrease-airspeed

max- desi red- ai rspeed =max-desired-airspeed
current-airspeed =current-airspeed

desi red-ai rspeed =desired-airspeed

current-altitude =current-altitude

m n-desired-altitude =nmin-desired-altitude

< current-altitude =m n-desired-altitude

==>

loutput! (current-airspeed =current-airspeed)
loutput! (max-desired-airspeed =max-desired-airspeed)
loutput! (current altitude =current-altitude)
loutput! (mn desired altitude =m n-desired-altitude)
leval! (stick-action-fast-and-|ow decrease-airspeed 'backward

=current-airspeed =desired-airspeed)

(p

=goal >
state nil)

f ast - and- hi gh- decrease-ai rspeed-throttl e-and-stick
=goal >

| SA fly-aircraft

state decrease-airspeed

mex- desi red- ai rspeed =nax-desired-airspeed
current-airspeed =current-airspeed

desi red- ai rspeed =desired-airspeed

current-altitude =current-altitude

max- desired-al titude =max-desired-altitude

> current-altitude =max-desired-altitude

==>

loutput! (current-airspeed =current-airspeed)
loutput! (max-desired-airspeed =max-desired-airspeed)
loutput! (current altitude =current-altitude)

leval! (throttle-action-fast-and-high-decrease-airspeed 'decrease

=current-airspeed =desired-airspeed)

leval! (stick-action-fast-and-high-decrease-airspeed 'forward

=current-airspeed =desired-airspeed)

#|
(p

#

=goal >
state nil)

do- not hi ng- decr ease- ai r speed
=goal >

I SA fly-aircraft

state decrease-airspeed

==>

=goal >

state nil)

(set-all-base-1evels 2)

(spp synch :effort 0.0)

prefer to do sonething rather than nothing
:p set to 0.50 vs. 0.75 for these do-nothing productions

; (spp increase-airspeed-stick :effort 0.25 :p 0.75)
; (spp increase-airspeed-throttle :effort 0.25 :p 0.75)



;; (spp do-nothing-increase-airspeed :p 0.50)

;; (spp decrease-airspeed-stick :effort 0.25 :p 0.75)
;; (spp decrease-airspeed-throttle :effort 0.25 :p 0.75)
;; (spp do-nothi ng-decrease-airspeed :p 0.50)

(spp hi gh-and-sl owdecrease-altitude-stick :effort 0.25 :p 0.75)

(spp hi gh-and-fast-decrease-altitude-throttle-and-stick :effort 0.25 :p
0. 75)

(spp | ow-and-sl owincrease-altitude-throttle-and-stick :effort 0.25 :p
0.75)

(spp | owand-fast-increase-altitude-stick :effort 0.25 :p 0.75)

(spp hi gh-and-speed-correct-decrease-altitude-throttle-and-stick
ceffort 0.25 :p 0.75)

(spp | ow-and-speed-correct-increase-altitude-throttle-and-stick :effort
0.25 :p 0.75)

(spp sl ow and- hi gh-increase-airspeed-stick :effort 0.25 :p 0.75)

(spp sl ow and-1owincrease-airspeed-throttle-and-stick :effort 0.25 :p

0. 75)

(spp sl owand-correct-increase-airspeed-throttle :effort 0.25 :p 0.75)

(spp fast-and-correct-decrease-airspeed-throttle :effort 0.25 :p 0.75)

(spp fast-and-1ow decrease-airspeed-stick :effort 0.25 :p 0.75)

(spp fast-and-hi gh-decrease-airspeed-throttle-and-stick :effort 0.25 :p
0. 75)

;; (spp do-nothing-decrease-altitude :p 0.50)
;; (spp do-nothing-increase-altitude :p 0.50)

; (spp just-flying-choose-heading :p 0.50)

(spp change- headi ng-right :effort 0.25)
(spp change- headi ng-left :effort 0.25)

(setf *actr-enabl ed-p* t)

(goal -focus goal)

Appendix B: The Magnitude Equations
(act2uav_6_nov.cl)

(defun stick-action-high-and-sl ow decrease-altitude
(direction current-altitude desired-altitude
current-vertical - speed)
(setf magnitude
(+ (round (/ (- current-altitude desired-altitude)
(+ 4 (random 2))))
(round (/ current-vertical -speed
(+ 40 (random 20))))))
(stick-action direction magnitude))

(defun stick-action-high-and-fast-decrease-altitude



(direction current-altitude desired-altitude
current-vertical - speed)
(setf magnitude
(+ (round (/ (- current-altitude desired-altitude)
(+ 12 (random 6))))
(round (/ current-vertical - speed
(+ 120 (random 60))))))
(stick-action direction magnitude))

(defun stick-action-1ow and-sl owincrease-altitude
(direction current-altitude desired-altitude
current-vertical - speed)
(setf magnitude
(- (round (/ (- desired-altitude current-altitude)
(+ 12 (random 6))))
(round (/ current-vertical -speed
(+ 120 (random 60))))))
(stick-action direction magnitude))

(defun stick-action-low and-fast-increase-altitude
(direction current-altitude desired-altitude current-vertical -
speed)
(setf magnitude
(- (round (/ (- desired-altitude current-altitude)
(+ 4 (random 2))))
(round (/ current-vertical -speed
(+ 40 (random 20))))))
(stick-action direction magnitude))

(defun stick-action-high-and-correct-decrease-altitude
(direction current-altitude desired-altitude current-vertical -
speed)
(setf magnitude
(+ (round (/ (- current-altitude desired-altitude)
(+ 12 (random 6))))
(round (/ current-vertical -speed
(+ 120 (random 60))))))
(stick-action direction magnitude))

(defun stick-action-1ow and-correct-increase-altitude
(direction current-altitude desired-altitude current-vertical -
speed)
(setf magnitude
(- (round (/ (- desired-altitude current-altitude)
(+ 12 (random 6))))
(round (/ current-vertical -speed
(+ 120 (random 60))))))
(stick-action direction magnitude))

(defun stick-action-sl ow and-hi gh-i ncrease-airspeed
(direction current-airspeed desired-airspeed)
(setf magnitude
(round (/ (- desired-airspeed current-airspeed)
(+ 2 (random 1)))))
(stick-action direction magnitude))

(defun stick-action-slow and-| ow i ncrease-airspeed



(direction current-airspeed desired-airspeed)
(setf magnitude
(round (/ (- desired-airspeed current-airspeed)
(+ 6 (random 3)))))
(stick-action direction magnitude))

(defun stick-action-fast-and-| ow decrease-airspeed
(direction current-airspeed desired-airspeed)
(setf magnitude
(round (/ (- current-airspeed desired-airspeed)
(+ 2 (random 1)))))
(stick-action direction magnitude))

(defun stick-action-fast-and-hi gh-decrease-airspeed
(direction current-airspeed desired-airspeed)
(setf magnitude
(round (/ (- current-airspeed desired-airspeed)
(+ 6 (random 3)))))
(stick-action direction magnitude))

;; scaling factor = 2
(defun throttl e-action-high-and-fast-decrease-altitude
(direction current-altitude desired-altitude
current-vertical - speed)
(setf magnitude
(round (* 2 (+ (/ (- current-altitude desired-altitude)
(+ 4 (random 2)))
(/ current-vertical -speed
(+ 120 (random 60)))))))
(throttle-action direction magnitude))

;; scaling factor = 2
(defun throttle-action-I ow and-sl owincrease-altitude
(direction current-altitude desired-altitude
current-vertical - speed)
(setf magnitude
(round (* 2 (- (/ (- desired-altitude current-altitude)
(+ 4 (random 3)))
(/ current-vertical -speed
(+ 120 (random 60)))))))
(throttle-action direction magnitude))

(defun throttle-action-high-and-correct-decrease-altitude
(direction current-altitude desired-altitude
current-vertical - speed)
(setf magnitude
(round (+ (/ (- current-altitude desired-altitude)
(+ 8 (random 4)))
(/ current-vertical -speed
(+ 120 (random 60))))))
(throttle-action direction magnitude))

(defun throttle-action-Iow and-correct-increase-altitude
(direction current-altitude desired-altitude
current-vertical - speed)
(setf magnitude
(round (- (/ (- desired-altitude current-altitude)



(+ 8 (random 4)))
(/ current-vertical -speed
(+ 120 (random 60))))))
(throttle-action direction magnitude))

;; scaling factor = 2
(defun throttle-action-slow and-low i ncrease-airspeed
(direction current-airspeed desired-airspeed)
(setf magnitude
(round (* 2 (+ (- desired-airspeed current-airspeed)
(+ 2 (random 1))))))
(throttle-action direction magnitude))

;; scaling factor = 1.5
(defun throttl e-action-sl ow and-correct-increase-airspeed
(direction current-airspeed desired-airspeed)
(setf magnitude
(round (* 1.5 (+ (- desired-airspeed current-airspeed)
(+ 2 (random 1))))))
(throttle-action direction magnitude))

;; scaling factor = 1.5
(defun throttl e-action-fast-and-correct-decrease-airspeed
(direction current-airspeed desired-airspeed)
(setf magnitude
(round (* 1.5 (+ (- current-airspeed desired-airspeed)
(+ 2 (random1))))))
(throttle-action direction nmagnitude))

;; scaling factor = 2
(defun throttl e-action-fast-and-hi gh-decrease-airspeed
(direction current-airspeed desired-airspeed)
(setf magnitude
(round (* 2 (+ (- current-airspeed desired-airspeed)
(+ 2 (random 1))))))
(throttle-action direction nmagnitude))



